The Dogs of the Dow theory has been a popular tool in the financial market. But while the theory is simple, there have been mixed findings on its validity. Using U.S. data from 2000 through 2017, this paper identifies how consistently an investment strategy that follows the Dogs of the Dow theory outperforms the average market. The results show that the theory has not worked well in the recent U.S. market when trading costs and taxes are included. Rather, holding an equally weighted investment of all firms is more likely to outperform the Dow Jones Industrial Average index and the Dogs of the Dow strategy in the long term.
Introduction
One simple strategy that is popular in investment is the Dogs of the Dow (DoD) theory. It is a simple dividend-yield based investment, which was initially introduced by J. Slatter in the Wall Street Journal in 1988. The theory became widely known to the public through the work of O'Higgins and Downes (1992) , and many others. The DoD strategy proposes to invest in the top 10-highest dividend-yield stocks out of 30 Dow Jones Industrial Average (DJIA) index firms at the beginning of the year and sell the stocks at the end of the year. If we follow the strategy and rebalance our portfolio at the beginning of each year, the average rates of returns (RoRs) will exceed the bench mark indices, such as DJIA and S&P 500.
The logicality of the DoD theory can be shown in two ways. First, a high dividend yield is achieved when a firm pays high dividends. In general, high dividends positively affect the stock price, and it is commonly accepted in the financial market. High dividends are taken as a positive sign of the firm's future due to the existence of asymmetric information between the firm's managers and the public. Second, a high dividend yield is achieved with a low(er) stock price, which will lead to a low Price-Earnings ratio. Such a low stock price with low P-E ratio can create an undervaluation of a company, which can provide a greater potential for capital gains.
Many researchers have worked on the validity of the DoD theory, but with a lack of a strong consensus. Using data in Taiwan and Thai stock markets, respectively, Yan et al. (2015) and Tissayakorn et al. (2013) showed that the DoD strategy earned higher returns than the benchmark in each country. Soomro and Haroon (2015) also confirmed that the DoD strategy outperformed the benchmark in the Pakistani market, with some limitations. Chong and Luk (2010) also showed that the DoD strategy works well for the blue-chip stocks of the Hang Seng Index in Hong Kong.
However, Hirschey (2000) showed no robust evidence of outperformance by the DoD strategy. Even though his work on the U.S. market showed years of outperformance by the DoD, the strategy was in line with the DJIA after adjusting for taxes and rebalancing costs. He argued that no abnormal returns are possible if the costs of taxes and rebalancing are included, which ultimately supports the efficient-market hypothesis. Using data from some Latin American countries, Da Silva (2001) found no statistically meaningful evidence for the validity of the DoD theory. Even though the DoD strategy produced higher risk-adjusted returns than the index in most of the countries under investigation, such abnormal returns were not statistically strong enough across the countries. theory. Rather, they proposed that the best possible strategy in investment is to buy and hold a well-diversified portfolio.
The main purpose of this research is to update the validity of the DoD theory. To this end, this paper uses the data from the U.S. market. Furthermore, the RoRs of the top-10 firms are compared to both equally weighted investments of all firms and the DJIA index, as the bench mark index is price weighted. And this is the main difference from the existing research, as many of them have considered the validity of the DoD theory by comparing top-10 firms' returns to the bench mark index only. In addition, this paper shows further comparisons for top-five firms, which is another difference.
Data and Analysis
The annual data, obtained from Bloomberg, span from 2000 to 2017. The Dow Jones Industrial Average (DJIA) index firms during the period are shown in Table 1 . There have been several changes in the components, and 42 firms have appeared in the index during the period. Note. The components are shown in stock codes, and newly added firms are shown in bold. * indicates KODK, GM and KHC whose data are not included here due to lack of full availability. ** is for SBC Communications that was acquired by AT&T (T) later.
Most of the firms pay dividends four times a year with steady growth rates during the period, and the average dividend yield during the period is around 2.74%. The average dividend yield of all Dow firms each year is shown in Table 2 .
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Where DY t = Dividend yield at the start of current year TD t-1 = Total dividend payments of previous year SP t-1 = Closing stock price at the end of previous year
One simple way to identify how well the Dogs of the Dow (DoD) theory works is to find how many firms are cross-ranked in both top-10 yields and the rates of returns (RoRs). Table 3 shows the number of firms that are cross-ranked across the two in the same year with dividend payments included and excluded, respectively. Dividend payments are included in the rates of returns for the comparison between the top-10 highest yield firms and equally weighted investments of all firms. In addition, the rates of returns are also obtained with dividend payments excluded for the comparison between the top-10 firms and the bench mark index returns, DJIA, as the index itself does not include the dividend.
The maximum number is 10, which is possible when all top-10 highest dividend yield firms are ranked in top-10 highest rates of returns. When the number is zero, it indicates that no top-10 dividend yield firms are ranked in the top-10 returns, which implies that the returns are completely unrelated to the dividend yield. As Table 3 shows, the number of firms range between one and six with no consistency during the period. In addition, the average numbers of cross-ranked firms during the entire period are 3.56 and 3.22 out of 10, respectively. Hence, from this simple research, the DoD theory is not robust enough during the period. Table 4 shows the annual RoRs of all firms (equally weighted investment), top-10 and top five firms, along with percent of change in the DJIA index. The annual RoRs for both top-10 and top-five firms include the dividend payments, which are also properly adjusted for any stock splits during the period. The RoRs range between -31.07% (2008) It is found that the RoRs of top-10 firms are substantially higher than those of all firms and the index from 2000 through 2006. In other words, the DoD investment strategy works well and outperforms the equally weighted investments and the price-weighted DJIA index. However, since 2006 (through 2017), the RoRs of top-10 firms are higher than both equally weighted investments and the Dow index only four times. Hence, the DoD strategy does not work well, and it is hard to validate the DoD theory over the next 12 years (since 2006). Thus, during the entire period (2000-2017) the results are mixed, and the DoD strategy does not consistently outperform the equally weighted investments and the Dow index. The DoD strategy itself does not consistently produce any higher returns than the average market; the result is in line with the efficient-market hypothesis.
Looking at the top-five firms, the RoRs outperform those of all firms and the index 13 times during the 18 year-period. Thus, the DoD strategy works better for top-five firms than top-10 firms. Nonetheless, the DoD strategy for top-five firms does not robustly outperform the equally weighted investments and the Dow index during the period.
International Journal of Economics and Finance Vol. 11, No. 5; 2019 Table 5 shows both arithmetic and geometric average RoRs during the period. The arithmetic (simple annual average) and geometric (true annual) averages of top-10 firms are 10.93% and 9.37%, respectively, and these are slightly higher than those of equally weighted investments of all firms (9.55% and 8.22%). However, as the DoD strategy requires that we rebalance our portfolio at the end (or start) of each year, we need to consider the transaction costs and the corresponding taxes on profits. Hence, if we adjust the RoRs after including all of the trading costs and taxes, there is no meaningful difference between the RoRs of the top-10 firms and equally weighted investments. In other words, the DoD strategy does not outperform the equally weighted investments during the period due to the existence of the transaction costs and taxes, which can be called a 'rebalancing fee.' Even though the costs and taxes are not measurable exactly, we can assume they are around 20 to 25% (out of total profits) each year. The RoRs of top-five firms are 13.37% and 11.40%, respectively, which are also higher than those of equally weighted investments. However, if we include costs and taxes, it is hard to say that the DoD strategy works well for even the top-five firms in the long term. The DoD strategy does not robustly outperform the equally weighted investments in the long term when the rebalancing fee is considered.
Comparing to the percentage change of Dow index, the RoRs of the top-10 and -five firms are more than twice as high as the index change. However, such higher returns mainly stem from the dividend payments. The Dow index change does not include the dividend payments, unlike the top-10 and -five firms. Hence, for better comparisons, the RoRs are re-estimated with the dividend payments excluded for both top-10 and -five firms, respectively. Table 6 shows the annual RoRs of all firms, top-10 and top-five firms, along with the index change with all the dividend payments excluded. Due to the exclusion of dividend payments, the RoRs in Table 6 are all lower than those in Table 4 . Top-10 dividend-yield firms Top-five dividend-yield firms slightly higher than the Dow index (5.53 and 4.34%). If we include the trading costs and taxes, there is no meaningful difference between the RoRs of top-10 firms and the percent of change in the index. Hence, the DoD strategy for the top-10 firms does not outperform the index (average market) during the period. In addition, using the geometric average, the average return for top-five firms is only around 1% higher than the index. Hence, the DoD strategy for even the top-five firms does not outperform the average market during the period if costs and taxes are included. Once again, the results only support the efficient-market hypothesis and the findings by Hirschey (2000) . The holding period returns and standard deviations are shown in Table 8a and 8b for dividend payments included and excluded. With dividend payments included, the returns are more than twice as high as those of dividend payments excluded. However, the standard deviations are slightly higher for dividend payments included. Hence, this shows the importance of the dividend payments in long-term investments when there are both rising and declining markets. There is a substantial difference between the two RoRs, whereas the fluctuations are slightly higher. Most of the Dow-component firms are used to pay the dividends on a regular basis (four times a year) with steady growth rates. 
Conclusions
Even though the Dogs of the Dow (DoD) theory is a logical strategy in long-term investments, this paper shows that it does not work well in the U.S. market. Using the data of DJIA companies since 2000, this paper shows that the RoRs of top-10 highest dividend-yield firms are not meaningfully higher than those of equally weighted investments for both dividend payments included and excluded. After adjusting for trading costs and taxes, there is no substantial difference between the RoRs of the top-10 firms and equally weighted investments of all firms.
In addition, when we excluded the dividend payment from the RoRs, the returns of top-10 firms are not statistically higher than the Dow index after controlling for transaction costs and taxes.
Narrowing the research to the top-five highest dividend-yield firms, the results are no different from those of top-10 firms. The RoRs of top-five firms (with dividend payments included) are higher than those of equally weighted investments of all firms (by 3.18%). However, if we include all the costs and taxes, it is hard to confirm that the returns of top-five firms outperform the equally weighted investments overall. In addition, when we exclude the dividend payments, the RoRs of top-five firms are not statistically higher than the Dow index after controlling for costs and taxes.
Hence, with dividend payments included, the returns of top-10 and top-five firms do not outperform those of equally weighted investments of all Dow firms after adjusting for costs and taxes. In addition, with dividend ijef.ccsenet.org
International Journal of Economics and Finance Vol. 11, No. 5; 2019 payments excluded, the returns of top-10 and top-five firms are slightly higher than the Dow index. Thus, if we consider costs and taxes, the returns of both top-10 and top-five firms do not outperform the index, either. The DoD strategy does not work in the U.S. in the long term, even though there were some consecutive years (2000 -2006) when the strategy worked well. Rather, investing equal amounts across the 30 index firms and holding for the long term is more likely to outperform the Dow index (price weighted) by almost 1% each year. This is in line with the findings of Domian et al. (1998) . Hence, investing in funds such as the Exchange Traded Funds (ETF) that invest equal amounts across the Dow firms will be a better investment than those that simply follow the market index of the DJIA.
